Introduction: Colonization of health care workers with methicillin-resistant Staphylococcus aureus (MRSA) has been an important route of dispersion and infection of MRSA and has been implicated in epidemic outbreaks. The objective of the present study was to assess prevalence of MRSA colonization in the anterior nares of health care personnel at the intensive care unit (ICUs) of three hospital facilities in Quito, Ecuador. Methodology: The prevalence of MRSA in specimens from all ICU health care workers of three hospitals was measured by using a real-time PCR assay and CHROMagar MRSA. Results: The prevalence of MRSA among the three health care facilities was 2.4%. Conclusion: The prevalence of MRSA colonization was relatively low compared to other studies and showed no differences between hospital facilities.
Introduction
Health care workers are an important link between hospitals, nursing homes, and communities in nosocomial infections [1] . They have been traditionally considered as vectors of nosocomial pathogens.
Methicillin-resistant Staphylococcus aureus (MRSA)is considered to be one of the most serious hospital infections [1] and has raised alarms in many hospital facilities because of potential epidemic outbreaks.
Intensive care units (ICUs) are among the hospital departments that have reported high levels of MRSA colonization in patients and health care workers [2, 3] . Understanding the frequency of colonization of nosocomial pathogens in ICUs is essential because ICUs have a considerable number of critical and immune-suppressed patients. The objective of the present study was to assess the frequency of MRSA colonization in the anterior nares of ICU health care personnel in three hospital facilities in Quito, Ecuador. Anterior nares were used in this study because they have been reported as one of the sites with the highest sensitivity for detecting MRSA colonization [4] .
Methodology
Specimens were taken with Dacron-tipped swabs from the anterior nares of available health care workers from the ICUs of three hospital facilities in Quito, Ecuador: hospital A, hospital B, and hospital C. The same swab was inserted into both nares (1 cm) and rotated five times. The swabs were immobilized within the anterior nares for 15 seconds to ensure that the interior nares were in contact with the swabs. The study was done with the authorization of the ethical committee of each hospital. All participants signed an informative consent form. Data was collected through a confidential survey and included demographic characteristics (gender and age), length of service, and employee occupation.
Swab specimens were conserved in Stuart's medium (COPAN Venturi Transystem Copan, Brescia, Italy) and stored at -20°C until processed. Swabs were streaked on a CHROMagar MRSA (Difco Laboratories, Detroit, USA) plate and incubated for 24 hours at 35°C. The growth of colonies showing any pink or mauve coloration indicated the swabs were positive for MRSA. Additionally, positive colonies were isolated in mannitol salt agar (Difco Laboratories, Detroit, USA), and susceptibility tests were done to confirm methicillin resistance.
DNA extraction was done using a LightCycler Advanced Lysis Kit (Roche Diagnostics Mannheim, Germany). MRSA detection was done using real-time amplification according to the protocol LightCycler MRSA advanced test (Roche Diagnostics, Mannheim, Germany). For analysis, participants were grouped into five categories: administration staff, physiotherapy staff, nursing staff, medical staff, and others (cleaning and security staff). Statistical differences between job groups were analyzed by Kluskal-Wallis test using INFOSTAT software at a 0.05 level of significance.
Results
Two hundred and ten samples were taken from participants working at ICU at three health care facilities. Participants had an average age of 35 ± 10 years, and 71% of them were females. Hospital A had 109 participants, hospital B had 57 participants, and hospital C had 44 participants (Table 1) . Five MRSA isolates were detected using the real-time PCR LightCycler MRSA advanced test. In contrast, only three MRSA isolates were detected using CHROMagar MRSA.
No significant differences were observed between job group, age, or length of service. Nursing staff (the group with highest number of participants) reported three cases in hospital A, and no cases in hospitals B and C (Table 1 ). In spite of being the group with the second highest number of participants, medical staff did not report any MRSA cases. Physiotherapy and others reported one case each.
The three ICUs had similar MRSA frequencies (Table 1) and did not show statistical differences (p > 0.05). The frequency of MRSA among the three health care facilities was 5/210 (2.4%) using real-time PCR methodology and 3/210 (1.4%) using CHROMagar MRSA. 
Discussion
Even though comparisons between studies are difficult because of the big differences in numbers of participants, low rates of MRSA colonization in the ICUs of three health care facilities (3/109, 1/57, 1/44) were similar to the frequencies found in other ICU studies in Italy (0/27) and France (2/68) [3, 5] . However, the frequencies observed were lower than in other studies of ICU health care workers from other countries of the region such as Paraguay (20/142) and Colombia (3/26) [6, 7] . The frequency of MRSA from this study was congruent with the average reported in the literature (154/3309; 4.7%) for ICUs [1] . However, more samples are needed from health workers of other hospitals as well as from other areas in order to better estimate the prevalence of MRSA in ICUs. Studies from other hospital departments report a higher frequency than the present study.
A study of several hospital areas [3] reported an MRSA prevalence of 46/481 (9.6%) in nursing staff. This prevalence rate was higher than the rates observed in the three hospital in the present study (3/60, 0/23, 0/29). No MRSA was detected in medical or administration staff. The higher frequency of MRSA in nurses than in medical and administration staff is expected since nurses have contact with patients for prolonged periods of time. These results [8] are supported by other studies [8] where MRSA was not detected in medical staff; however, a compilation study [1] reported that on average, medical (79/991, 8%) and nursing (186/2499, 7.4%) staff had a similar prevalence of MRSA colonization.
MRSA colonization was also found in physiotherapy and cleaning and security staff (others) ( Table 1 ). More data is needed to confirm if this group of health workers is susceptible to MRSA colonization. Even though a definitive conclusion annot be reached until more samples from these groups are analyzed, we would recommend that this set of workers be included in future epidemiology studies.
Studying the levels of MRSA colonization in health care workers is essential in order to prevent epidemic outbreaks of MRSA in hospitals. Transmission between patients and health care personnel is a very important source of infection. Albrich and Harbarth [ 1] found that 27 studies reported molecular and epidemiological information describing transmission of MRSA between patients and health care workers. The spread of MRSA from patients to health care workers (or vice versa) does not only occur within medical wards; it can also spread between different departments or hospitals. This is important because many health care workers are not confined to a single area and many of them have worked previously in other health care institutions. For instance, 70 (33.3%) of participants from this study declared that they worked either currently or previously in other health care institutions over the past 15 years. Other factors such as age, male/female ratio, or length of service did not show significant differences (data not shown) and do not seem to be related to MRSA colonization in the present study.
Even though the objective of the present study was not to compare two MRSA detection methodologies, we observed that LightCycler MRSA advanced test was able to detect MRSA in five samples while CHROMagar detected MRSA in only three samples. LightCycler MRSA advanced test was significantly more sensitive than the culture method (CHROMagar MRSA) used in two previous studies [9, 10] .
In summary, the frequency of MRSA colonization in health care personnel from the ICUs [1] of three hospital facilities is congruent with the average reported in the literature for ICUs. No significant differences in prevalence were observed between age, length of service, and job groups. MRSA was detected in nursing staff as well as physiotherapy staff and others. Medical and administration staff did not report MRSA colonization. Two limitations of this study were that both nares of each health care worker were not analyzed separately and that additional hospital areas (other than ICUs) were not sampled.
Even though colonization frequency was relatively low, hygienic measures and decolonization therapy for health care workers have both been reported to be effective measures of controlling epidemic outbreaks [1, 8] . Regularly screening new patients or health care workers (especially if they rotate between areas) has been shown to have good results and to be a cost-effective measure [11, 12] . Still, there is very limited information about the epidemiology of MRSA in Ecuadorian hospitals. Research on nosocomial infections in health care facilities could help to prevent epidemic outbreaks and improve health conditions of patients and health care personnel.
